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IN THE CLAIMS 

!. (Currently amended) A magnetic random access memory (MRAMldevice 
comprising: 

to * first direction; 

astel£Bai!1&i!la ^^ to second dta-ta**^— ^ P-P-*— » 

the first direction; and 

a magnetic memory ceU disposed in an intersection between the dig* hne and the bit 

line, the magnetic memory cell including 

^ antijegon^gnetic layer thrt is deposed over the dipit Hne and that is 

electrically insulated the digit line, 

. fixed m^nrtic layer dis posed in contort with an upper surface of the anti- 
fen^netic la yer the fixed maaneti, laye, hav ing a fi ved direction of ma gnetization, 

o ^lin. imulati™ *™™ ed ™ wHh an Uprer ° f ^ 

fixed magn etic layer, 

a feetaftg^free magnetic layer dis posed in contact with an upper surface of 

fre ling insulation laver a nd electrical l y coupled with the bit line the free magnetic , 

^ baying * rectangular shape and configured to be magnetized in a direction accordmg to 
an externally applied magnetic field, a major axis of the re^ta^guter-free magnetic layer bemg 
substantially parallel to the first direction, aad-a minor axis of the reeta^g^free magnetic 
layer feeieg-substantially parallel to the second dtfeetie*, di rection; and 

„ ^ord line dispose d nnder 1he di rit line th e word line extending substantially parallel 
tn the, first dWtimn. the w ord line connected to the digit tine. 

2-3. (Cancelled) 

4 (Currently amended) The nregaatHHtai i du m acc es s mrmory MRAM_device of 
claim 1 further comprismg a word line e*te*ded4^^ 

under - <*>r* Ijm M word line extendimsuhstantiall y parallel to the first d***H*«*d 
A^ nn th. word Hn. connected to eteefejea^ii. ulot.d from t he digit line. 

5 (Currently amended) The ffiagnetieWem^eee^^memery-^AM device of 
claim 1 , the magnetic memory cell further comprising a switching ele.Ben^Aa^lement, 
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the, .witching element configured to be swiU- U o d b y th e w ord lin n tn he -electrically coupled 
with the fixed magnetic layer when the switching element is selected by the word line. 

6. (Original) A multiple input/output magnetic random access memory device 
comprising: 

a substrate having at least one block region, the at least one block region having a 
plurality of sub-block regions; 

a plurality of digit lines extended in a first direction on the at least one block region, 
each of the digit lines being arranged along a second direction, the second direction being 
substantially perpendicular to the first direction; 

a plurality of word lines arranged substantially parallel with the plurality of digit lines 

on the at least one block region; 

a plurality of bit lines extended in the second direction on each of the sub-block 
regions, each of the bit lines being arranged along the first direction; 

a plurality of magnetic memory cells disposed in intersections between the digit lines 
and the bit lines, the magnetic memory cells each including a rectangular free magnetic layer 
magnetized in a direction according to an externally applied magnetic field, a major axis of 
the rectangular free magnetic layer being substantially parallel to the first direction, and a 
minor axis of the rectangular free magnetic layer being substantially parallel to the second 
direction; 

a row driver circuit that is configured to selectively activate the digit lines and the 
word lines, the row driver circuit being disposed at a first side of each of the block regions; 

a first column driver circuit that is configured to selectively activate the bit lines for 
each of the sub-block regions, the first column driver circuit being disposed at a second side 

of each of the block regions; 

a second column driver circuit that is configured to selectively activate the bit lines 
for each of the sub-block regions, the first column driver circuit being disposed at a third side 
of each of the block regions, the third side facing the second side; 

a plurality of input/output lines; and 

a sensing-and-writing driver circuit that is configured to selectively sense multiple bit 
lines for each of the sub-block regions to couple the sensed bit lines with the input/output 
lines, and configured to write data supplied from the input/output lines into corresponding 
multiple bit lines, the sensing-and-writing driver circuit being disposed between the second 
column driver circuit and the input/output lines. 
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7. (Original) The device of claim 6, the magnetic memory cell comprising: 

a fixed magnetic layer having a fixed direction of magnetization, the fixed magnetic 

layer disposed over the digit lines; 

an insulation layer disposed on the fixed magnetic layer; and 

the rectangular free magnetic layer disposed on tunneling insulation layer and 

electrically coupled with the bit line. 

8. (Original) The device of claim 6, the magnetic memory cell further 
comprising an antimagnetic layer facing a lower surface of the fixed magnetic layer. 

9. (Original) The device of claim 6, the magnetic memory cell further 
comprising a switching element that is configured to be switched by each of the word lines to 
be electrically coupled with the fixed magnetic layer when the switching element is selected 
by the each of the word lines. 

1 0. (New) The MRAM device of claim 1 , the word line disposed in a region that 
is directly under the digit line. 

1 1 . (New) The MRAM device of claim 5, the switching element comprising a 
transistor having a drain electrode that is connected to the anti-ferromagnetic layer. 
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